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Larval  Period  of  Eurycea  lucifuga  at 
a  Cave  Population  in  Southern  Illinois 

William  T.  McDowell 

ABSTRACT, 

The  larval  life  history  of  Eurycea  lucifuga  (Family  Plethodontidae)  was  investigated  at  a 
cave  habitat  in  southern  Illinois.  Larvae  as  small  as  9  mm  SVL  (snout-vent  length)  were  found  from 
January  through  July  indicating  recent  hatching.  Larvae  reached  a  large  size  (to  36  mm  SVL)  and 
the  larval  period  could  be  up  to  two  years  in  length.  Larvae  overwintered  and  metamorphs  (N=13) 
were  present  throughout  the  sampling  period.  Total  sample  size  mean  SVL  was  18.75  mm. 

INTRODHCmm 

Aspects  of  the  larval  life  history  (hatchling  sizes  and  seasons,  metamorphic  sizes,  larval 
period  length  variation,  and  overwintering)  of  Eurycea  lucifuga ,  the  cave  salamander,  have  been 
investigated  (Banta  and  McAtee,  1906;  Myers,  1958;  Smith,  1961;  Rudolph,  1978;  Petranka,  1998; 
Ringia,  2002).  Characteristically  associated  with  limestone  cave  and  rock  face  streams  and  pools, 
larvae  are  difficult  to  collect,  making  interpretations  of  larval  life  history  data  more  uncertain  than 
other  Eurycea  spp.  (Ireland,  1974;  Semlitsch,  1980;  Bruce,  1982a,  b,  1985, 1986, 1988;  Voss,  1993; 
Ryan,  1998;  Freeman  and  Bruce,  2001).  My  purpose  was  to  determine  the  larval  life  history  of 
Eurycea  lucifuga  at  a  cave  habitat  in  southern  Illinois  since  the  larval  period  has  not  been  deter¬ 
mined  for  Illinois  populations. 

MATERIALSANDMETHQD&„ 

The  study  site  was  located  in  Union  Co.  Illinois  (37°  31’  53”  N,  89°  15’  12”  W).  The 
limestone  cave  was  internally  large  and  contains  a  permanent  stream.  Larvae  were  legally  collected 
on  private  land  and  with  permission  of  the  land  owner.  Larvae  were  sampled  every  month  from 
January  1976  through  August  1976  and  were  collected  from  beneath  rocks  within  the  cave  itself  and 
in  the  adjoining  outside  cave  stream  30-50  m  from  the  cave  entrance.  Larvae  were  collected  with  a 
small  aquarium  dip  net  and  preserved  in  10%  formalin  on  the  day  of  collection.  Snout-vent  length 
(SVL)  from  the  tip  of  the  snout  to  the  anterior  angle  of  the  vent  was  measured  more  than  30  d  after 
preservation.  Large  larvae  were  checked  for  metamorphic  characters  (reduction  or  absence  of  tail 
fins,  gill  remnants,  juvenile  coloration  [light  yellowish-red  color]  and  circular  black  spots).  Small 
larvae  were  checked  for  yolk  remnants  and  undifferentiated  limbs  to  identify  recent  hatchlings  and 
the  hatching  period.  At  no  time  were  deposited  eggs  found. 

Collections  of  juveniles  were  made  from  May  through  August  1976.  Juveniles  (a  large 
metamorph  population  was  present)  were  collected  on  cave  walls  and  underneath  rocks  in  the  outside 
adjoining  cave  stream  to  correlate  with  metamorphic  larval  size.  Juveniles  were  sacrificed  in  10% 
chloretone,  fixed  and  preserved  in  10%  formalin.  Sample  sizes  were  169  larvae  and  22  juveniles. 
Voucher  specimens  were  stored  in  70%  alcohol  and  deposited  at  Southern  Illinois  University  Carbon- 
dale  Vertebrate  Fluid  Collection.  Larval  SVL’s  are  depicted  as  monthly  size  frequency  histograms. 
Total  sample  size  mean  SVL  was  determined.  Results  are  reported  as  mean  ±  SE. 
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RESJLLULS, 

I  began  sampling  at  the  cave  in  January  1976.  Monthly  size  frequency  distributions  showed 
bimodality  (Fig.  1)  and  were  interpreted  as  two  larval  year  classes.  The  larval  period  could  be  greater 
than  one  year  with  some  larvae  having  a  second  year  of  growth.  I  also  interpret  the  winter  monthly 
size  frequency  distributions  as  having  both  late  summer  (individuals  9-13  mm  SVL  in  January  and 
10-13  mm  SVL  in  February)  and  fall  (individuals  16-20  mm  SVL  in  January  and  14-17  mm  SVL 
in  February)  1975  hatchling  cohorts.  In  January  two  different  larval  year  classes  (first  year,  9-20 
mm  and  second  year,  26-36  mm  SVL)  were  assumed  present.  Four  metamorphic  larvae  29-36 
mm  SVL  from  January  presumably  had  overwintered  a  second  year  and  were  a  1974  hatchling  year 
class.  Two  larval  year  classes,  first  year  (10-22  mm  SVL)  and  second  year  (24-35  mm  SVL),  and 
two  large  metamorphic  larvae  (30  and  35  mm  SVL),  were  found  in  February,  although  the  distinc¬ 
tion  for  bimodality  is  less  clear  than  that  for  January.  Other  monthly  size  frequency  distributions, 
especially  May,  June,  and  July,  showed  bimodality.  Larvae  from  July  (12-20  mm  SVL)  and  August 
(17-23  mm  SVL)  would  presumably  overwinter  and  be  a  second  year  larval  class.  They  would  not 
metamorphose  during  their  first  year  of  larval  life.  Metamorphic  larvae  (27-33  mm  SVL)  from 
April  through  June  (Fig.  2)  composed  4.7%  of  the  total  sample.  Four  small  juveniles  (32-35  mm 
SVL)  from  May  through  August  (Fig.  2)  were  comparable  in  size  to  the  larger  metamorphic  lar¬ 
vae.  Metamorphosis  probably  occurred  in  the  spring  or  summer  whenever  metamorphic  size  was 
reached.  Little  growth  of  first  year  larvae  occurred  from  March  through  April  when  mean  growth 
rate  increased  by  an  average  of  3.67  ±  1.01  mm  SVL,  N=39.  Small  larvae  were  collected  from 
January  through  July.  This  would  also  agree  with  the  predicted  second  year  overwintering  class  as 
small  larvae  11-13  mm  SVL  from  July  would  not  undergo  metamorphosis  before  the  coming  winter. 
Larvae  with  yolk  remnants  were  not  collected  although  some  individuals  were  as  small  as  9-1 1  mm 
SVL.  Larvae  were  not  found  after  August.  Mean  total  sample  size  SVL  was  18.75  ±  .51mm. 

DISCUSSION. 

Twenty  larvae  were  believed  to  overwinter  a  second  year  (Fig.  1).  Smith  (1961)  at  rock 
faces  in  Illinois  and  Rudolph  (1978)  at  caves  in  Oklahoma  both  found  large  overwintering  larvae 
but  gave  no  actual  sizes.  Trauth  et  al.  (1990)  found  larvae  in  Arkansas  caves  with  a  mean  SVL  of 
32  mm  in  October  and  37  mm  in  January  which  corroborates  well  with  larvae  overwintering  more 
than  one  year  in  this  study.  In  a  literature  review,  Petranka  (1998)  believed  the  larval  period  at  cave 
streams  to  be  6-1 8  months  in  length.  Ringia  (2002)  found  larvae  1 8-36  mm  SVL  throughout  the  year 


FIG.  1 .  Distributions  of  snout- vent  lengths  of  E.  lucifuga  larvae.  Dark  blocks  represent 
aquatic  metamorphic  larvae.  N  represents  number  of  individuals  collected  monthly. 
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at  a  cave  in  Missouri.  The  smallest  metamorphic  juveniles  (32-35  mm  SVL)  collected  reflected  the 
large  larval  sizes  (to  36  mm  SVL)  attained.  It  is  probable  that  a  low  detection  probability  occurred 
as  only  twenty  two  juveniles  were  collected. 

Although  unmeasured,  the  cave  stream  probably  had  cool  temperatures  during  the  hot 
summer  months,  which  slowed  development,  causing  larvae  to  overwinter  a  second  year  and  grow 
to  larger  sizes.  Gillieson  (1996)  determined  that  cave-dwelling  species  experience  mild  tempera¬ 
tures  year  round.  The  developmental  rates  of  several  amphibian  species  {Ambystoma  tigrinum, 
E.  wilderae,  Pseudotriton  ruber ,  and  Rana  spp.)  have  been  found  to  be  inversely  proportional  to 
temperature  to  a  greater  degree  than  growth  resulting  in  a  larger  size  at  metamorphosis  at  cold 
temperatures  than  at  warm  temperatures  (Bruce,  1972, 1974, 1978;  Bizer,  1978;  Sexton  and  Bizer, 
1978;  Smith-Gill  and  Berven,  1979;  Semlitsch,  1983).  Freeman  and  Bruce  (2001)  thought  that  the 
difference  in  larval  period  lengths  of  E.  guttolineata  was  due  to  the  degree  of  permanence  of  larval 
habitats.  Atkinson  (1994)  found  that  low  temperatures  slow  the  metabolism  of  some  ectotherms, 
decreasing  growth  and  developmental  rates.  Huppop  (2000)  found  that  caves  have  lower  resources 
than  surface  sites  (prey  bases  may  be  different)  and  that  cave  organisms  in  general  have  reduced 
metabolic  and  low  growth  rates. 

The  newly  hatched  larvae  found  in  this  study  were  larger  (9-12  mm  SVL)  than  those  (8 
mm  SVL)  reported  by  Myers  (1958)  but  similar  in  size  to  those  (10-13  mm  SVL)  found  by  Ringia 
(2002)  at  cave  rimstone  pools.  Ringia  (2002)  found  that  yolk  absorption  averaged  about  100  days. 
Hatchlings  with  yolk  remnants  were  not  collected  but  there  seemed  to  be  an  extended  hatching  pe¬ 
riod  as  larvae  9-12  mm  SVL  were  found  from  January  through  July.  This  also  could  be  due  to  slow 
growth  with  individual  larva  variation.  Both  late  summer  and  fall  hatchling  cohorts  were  present. 

The  presence  of  small  larvae  9-12  mm  SVL  over  an  extended  period  is  likely  due  to  an 
extended  reproductive  season  (Hutchinson  1956, 1958;  Myers,  1958;  Williams  et  al.,  1985)  and/or 
lengthy  oviposition  period  (Hutchinson,  1966;  Petranka,  1998;  Phillips,  et  al.,  1999;  Ringia,  2002). 
Ringia  (2002)  believed  the  oviposition  period  to  be  five  months  lasting  from  August  through  Decem¬ 
ber.  An  extended  oviposition  period  may  also  cause  some  larvae  to  overwinter  simply  because  they 
were  not  large  enough  when  conditions  favoring  metamorphosis  began  to  decline.  Bruce  (2005), 
though,  suggests  a  maximization  of  time  of  metamorphosis  (late  spring  or  summer)  rather  than  size 
for  plethodotines.  Eggs  have  been  found  in  caves  in  late  September  in  West  Virginia  (Green  et  ah, 
1966)  and  early  January  (Myers,  1958)  and  August  through  December  in  Missouri  (Ringia,  2002). 
Williams  et  al.  (1985)  found  that  the  mating  period  in  southern  Illinois  was  July  through  September 
when  the  vasa  deferentia  reached  maximum  thickness  and  were  packed  with  sperm,  which  correlates 
well  with  the  January  through  July  hatching  period  seen  in  this  study.  There  is  a  need  for  additional 
studies  of  larval  salamanders  in  differing  habitat  types  with  measures  of  environmental  variables. 
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Axial  bifurcation  and  duplication  in  snakes.  Part  III.  Internal 
anatomy  of  a  dicephalic  tiger  snake,  Notechis  scutatus,  from 
Tasmania  (Serpentes:  Elapidae) 

Van  Wallach 

Inlmdu.c.ti.Qnt 

Dicephalism,  while  prevalent  in  other  geographic  regions  (Wallach,  2007)  and  known 
worldwide  from  more  than  1000  reports,  is  particularly  rare  among  the  terrestrial  elapids  of  Aus¬ 
tralia,  being  documented  in  only  ten  specimens  among  six  genera  and  species:  one  Acanthophis 
wellsi  (Maryan,  2001),  two  Austrelaps  superbus  (Barrett,  1950;  Payen,  1991),  two  Notechis 
scutatus  (see  below),  one  Oxyuranus  scutellatus  (D.  Williams,  pers.  comm.),  three  Pseudechis 
porphyriacus  (Waite,  1929;  Longman,  1939),  and  one  Pseudonaja  affinis  (Maryan,  2001). 

Two  authentic  examples  of  dicephalism  are  known  in  the  Australian  tiger  snake,  Notechis 
scutatus.  The  first  was  reported  by  Krefft  (1 869),  a  specimen  in  Sydney’s  Australian  Museum  (AMS 
6566)  from  Tasmania.  Some  authorities  consider  the  species  inhabiting  Tasmania  to  be  Notechis 
ater  (Cogger,  2000)  while  others  envision  all  Notechis  to  be  a  single  species,  N.  scutatus  (Greer, 
1997).  The  second  case  of  N.  scutatus  (Anon.,  1974)  was  reported  in  various  newspapers  and  was 
based  on  a  200  mm  juvenile  from  Coolami,  Melville  Forest,  near  Coleraine,  Victoria,  Australia, 
collected  by  Philip  Eats.  The  current  location  of  this  specimen  is  unknown  as  it  is  not  known  to 
have  been  preserved  or  deposited  in  a  natural  history  collection. 

AMS  6566  (Tasmania,  Australia,  collected  by  Parmer)  was  examined  externally  and  in¬ 
ternally.  All  measurements  were  made  to  the  nearest  mm  excpt  organ  diameters,  which  were  made 
to  the  nearest  0. 1  mm.  Ventral  and  subcaudal  values  are  abbreviated  as  V  and  SC,  respectively. 
Digital  radiographs  were  taken  with  a  Thermo  Kevex  X-ray  machine  (model  PXS 10)  using  a  PaxScan 
4030R  system  with  ViVA  software.  Visceral  data  presented  as  %  SVL  with  organ  midpoint  values 
denoted  as  MP.  Umbilical  scar-vent  interval  based  on  number  of  ventrals.  Values  for  the  left  and 
right  side  are  separated  by  a  Museum  acronyms  follow  Leviton  et  al.  (1985). 

Results. 

The  specimen  is  a  178  mm  male  craniodichotomous  neonate  (umbilical  scar  on  ventrals 
127-129,  umbilicus-vent  interval  25.3%  total  ventrals)  with  nearly  symmetrical  heads  and  necks 
(Fig.  1).  The  left  neck  is  2  mm  longer  than  the  right.  Snout-vent  length  144/142  mm,  tail  length 
34  mm,  relative  tail  length  19.1%,  scale  rows  21-17-13,  ventrals  170/169,  subcaudals  59,  all  entire 
except  number  one,  which  is  paired.  Head  scalation  identical  throughout:  6  supralabials  with  3-4 
in  orbit,  nasal  entire,  loreal  lacking,  one  preocular,  two  postoculars,  temporals  2  +  2,  infralabials 
7  with  3  contacting  anterior  genials,  4*  the  largest,  posterior  genials  larger  than  anterior  pair  and 
separated  along  midline.  Left  head  with  5  ventrals  and  4  preventrals,  right  head  with  4  ventrals 
and  3  preventrals.  Trunk  vertebrae  179,  caudal  vertebrae  59,  total  vertebrae  238.  Left  neck  has 
18  vertebrae,  right  neck  has  20  vertebrae,  and  the  fusion  zone  consists  of  16  vertebrae  (Fig.  2);  the 
neck  bifurcation  equals  1 1 .2%  of  the  trunk  vertebrae. 

Duplicated  viscera  include  the  following:  hyoid,  parathyroid  glands,  trachea,  left  lung, 
right  lung,  esophagus,  heart,  and  stomach.  The  left  and  right  systemic  arch,  liver,  gall  bladder, 
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Fig.  2.  X-ray  of  dicephalic  Notechis  scutatus  (AMS  6566). 


pancreas,  spleen,  left  and  right  testes,  left  and  right  adrenals,  small  and  large  intestine,  and  left  and 
right  kidneys  are  all  single. 

Hyoid  arms  16.3  and  16.796/17.0  and  17.4%,  trachea  21.5%/22.2%  (MP  11.8/12.2%), 
tracheal  rings  114/117  (or  52.8/10%  SVL),  lacking  free  tips,  midring  width  three  times  width  of 
clear  interspaces,  tracheal  membrane  unexpanded,  membrane  diameter/ring  diameter  0.17,  thyroid 
glands  2.1%/2.4%  (MP  18.4%/18.6%),  two  pairs  of  lungs,  left  lung  pair  typical  of  colubroid  snakes 
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(0.7%  and  16.3%),  subterminal  tracheal  entry,  vascularized  trachea  3.5%  with  anterior  tip  at  20.1%, 
left  orifice  0.3%  (MP  23.6%),  left  bronchus  0.3%  with  single  ring  and  4-pointed  crown,  vestigial 
left  lung  vascularized,  1 .4%  (MP  24.3%),  twice  as  long  as  broad  with  single  layer  of  polygonal  tra¬ 
beculae,  anterior  lobe  1.0%  on  right  side,  intrapulmonary  bronchus  (0.3%)  with  two  cartilages,  right 
lung  16.3%  (MP  30.7%)  with  maximum  diameter  of  2.0  mm,  cranial  half  (8.0%)  thick-walled  (0.5 
mm)  with  a  single  layer  of  faveoli  terminating  in  knobs,  midportion  (2.8%)  sparsely  vascularized, 
caudal  third  (5.6%)  reticulate,  posterior  lung  tip  at  38.9%;  right  lung  pair  typical  of  henophidian 
snakes  (16.0%  and  36.8%),  subterminal  tracheal  entry,  anterior  lobe  (1.4%)  on  right  side,  large 
orifice  (1.4%)  connecting  tracheal  lumen  with  right  lung,  no  intrapulmonary  bronchus  but  a  pair 
of  booid  “seams”  present  along  mesial  lung  walls,  4.9%  in  left  lung,  2.8%  in  right  lung,  right  lung 
36.8%  (MP  41.3%)  with  maximum  diameter  of  1.8  mm,  cranial  quarter  (8.3%)  thick-walled  (0.5 
mm)  with  single  layer  of  faveoli  with  knobs,  midportion  (4.2%)  sparsely  vascularized,  caudal  two- 
thirds  (24.3%)  reticulate,  posterior  lung  tip  at  59.7%;  left  lung  enlarged,  16.0%  (MP  32.3%),  with 
maximum  diameter  of  1 .5  mm,  cranial  eighth  (2. 1  %)  thick-walled  (0.4  mm)  with  single  faveolar  layer 
with  terminal  knobs,  mid-eighth  (2.1%)  sparsely  vascularized,  and  caudal  three-quarters  (11.8%) 
reticulate,  posterior  lung  tip  at  40.3%  (terminal  1.4%  with  cranially  directed  fold). 

Heart  2.0%/2.0%  (MP  22.9/22.6%%),  snout-heart  interval  24.7%/24.3%,  right  systemic 
arch  0.75  diameter  of  left  systemic  arch,  junction  of  systemic  arches  26.0%,  esophagus  22.6%/22.2%, 
stomach  26.7%/27.1%  (maximum  diameter  2.2  mm/1.8  mm),  junction  of  left  and  right  stomach 
at  44.4%,  fusion  section  of  caudal  stomach  6.9%,  internally  a  single  chamber  with  7  longitudinal 
rugae,  small  intestine  36.8%,  with  two  sigmoid  flexures,  cranial  section  to  anterior  flexure  14.6% 
(flexure  2.1%  in  length),  diameter  1.7  mm,  medial  section  to  posterior  flexure  13.9%  (flexure  2.1% 
in  length),  diameter  1 .4  mm,  caudal  section  12.5%,  diameter  1 . 1  mm;  large  intestine  1 1 .8%,  1 .0  mm 
in  diameter,  rectal  caecum  absent  but  vestigial  pocket  (2.1%)  present  cranially.  Total  liver  26.7% 
(MP  38.7%),  left  lobe  18.8%  with  anterior  extension  1.0%,  right  lobe  25.7%  with  posterior  tail 
8.0%,  gall  bladder  3.5%  (MP  53.1%),  pancreas  2.1%,  spleen  1.4%;  right  testis  8.3%  (MP  63.9%), 
left  testis  6.3%  (MP  74.0%),  right  adrenal  2.8%  (MP  66.3%),  left  adrenal  2.8%  (MP  77.1%); 
kidneys  smooth  but  segmented,  right  kidney  9.0%  (MP  80.6%)  with  9  segments,  left  kidney  9.0% 
(MP  83.7%)  with  8  segments. 

Discussion, 

AMS  6566  was  originally  identified  as  Notechis  scutatus  by  Krefft  (1869).  The  current 
status  of  Tasmanian  populations  of  Notechis  is  unsettled.  Cogger  (2000)  recognizes  Notechis  ater  in 
Tasmania  but  Greer  (1997)  only  recognizes  a  single  species  in  the  N.  ater -scutatus  complex.  The 
specimen  has  completely  faded  over  the  past  150  years  and  it  is  impossible  to  now  determine  its 
original  coloration.  Midbody  scale  rows  are  variable  (17-21  in  N.  scutatus  and  15-21  in  N.  ater ) 
but  usually  19  in  N,  scutatus  and  17  in  N.  ater.  The  17  rows  in  AMS  6566  is  thus  suggestive  of 
Notechis  ater.  Segmental  counts  overlap  for  most  of  their  ranges  in  the  two  taxa,  providing  little 
help  in  discrimination  (Table  1).  AMS  6566,  with  170  V  and  59  SC,  falls  under  the  N.  ater  range 
for  ventrals  and  the  N.  scutatus  range  for  subcaudals.  The  umbilical  scar-vent  interval  is  nearly 
identical  in  N.  ater  (mean  =  16.1%)  and  N.  scutatus  (mean  =  16.4%).  However,  this  character  in 
AMS  6566  indicates  henophidian  relationships  (Table  2)  as  25.3%  falls  within  the  range  of  Australian 
pythons  (23.4-31.4%)  rather  than  Australian  elapids  (6.0-19.2%). 

AMS  6566  is  the  first  example  of  a  colubroid  snake  exhibiting  a  booidean  lung  structure, 
based  on  nearly  6000  dissections  (Wallach,  1998).  The  relatively  large  left  lung  on  the  right  side  of 
the  body  (0.45  length  of  right  lung),  subterminal  tracheal  entry,  large  foramen  between  the  pair  of 
lungs,  and  presence  of  a  short  seam  rather  than  an  intrapulmonary  bronchus  are  all  characteristics 
of  the  lungs  of  the  Booidea.  The  pair  of  lungs  on  the  left  side  (normally  the  reduced  side  in  snakes) 
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Table  1 .  Comparative  data  on  Notechis  ater  and  N.  scutatus. 


Notechis  ater 

Notechis  scutatus 

Reference 

MSR 

Ven 

SC 

MSR 

Yen 

SC 

Waite,  1929 

17 

163 

47 

15-19 

146-185 

39-61 

Worrell,  1963 

17(17-21) 

160-184 

43-54 

19(17-19) 

148-178 

40-59 

Gow,  1989 

15-21 

160-185 

40-60 

15-19 

140-190 

35-65 

Rawlinson,  1991 

17(15-21) 

135-184 

31-59 

19(17-21) 

158-185 

36-61 

Greer,  1997 

13-21 

140-184 

36-54 

15-19 

140-165 

36-65 

Cogger  2000 

17-19(15-21) 

155-190 

40-60 

17(15-19) 

140-190 

35-65 

are  representative  of  colubroid  lungs  with  the  exception  that  the  vestigial  left  lung  is  three  times  as 
long  as  in  the  normal  Notechis  scutatus.  Coincidentally,  the  large  right  lung  on  the  left  side  of  the 
body  (16.3%)  is  nearly  identical  in  length  to  the  left  lung  on  the  right  side  of  the  body  (16.0%). 

Comparison  with  a  normal  neonate  (Table  3)  reveals  that  AMS  6566  has  a  longer  liver 
that  nearly  contacts  the  heart,  a  more  cranially  placed  gall  bladder,  and  equally  sized  and  positioned 
gonads  and  kidneys.  The  right  lung  on  the  right  side  of  the  body  corresponds  in  size  and  position 
to  that  of  the  normal  neonate  but  the  left  lung  corresponds  to  that  of  the  left.  AMS  6566  is  unique 
in  having  two  complete  hearts  but  only  a  single  left  and  right  systemic  arch. 

The  only  other  elapid  for  which  visceral  data  are  available  is  an  opisthodichotomous 
Sinomicrurus  japonicus  described  by  Nakamura  (1938).  It  had  two  respiratory  systems,  apparently 
each  with  only  a  single  large  equally-sized  (right)  lung.  From  Nakamura's  Fig.  5A,  the  lungs  appear 
to  be  mirror  images  of  one  another  with  the  tracheae  and  intrapulmonary  bronchi  lying  on  the  medial 
side  of  each  lung.  Thus  the  left  lung  had  the  bronchus  on  the  right  side  and  the  right  lung  had  the 
bronchus  on  the  left  side.  The  vestigial  left  lungs  could  easily  have  been  overlooked.  The  heart 
was  single  but  there  were  two  livers,  only  one  gall  bladder,  and  two  digestive  tracts  (esophagus, 
stomach,  and  small  intestine)  that  united  shortly  before  the  large  intestine. 

AMS  6566  exhibits  several  features  (lungs,  umbilical  position)  indicative  of  a  more  primi¬ 
tive  grade  of  development  in  snakes  (Booidea).  Presumably  this  is  a  result  of  the  developmental 
anomaly  that  resulted  in  its  dicephalic  condition. 
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to  examine  their  comparative  material:  R.  C.  Drewes  and  J.  Vindum  (CAS),  J.  Wombey  (CSIRO), 
H.  Marx  and  A.  Resetar  (FMNH),  E.  E.  Williams  and  J.  Rosado  (MCZ),  Richard  Etheridge  (SDSU), 
J.  Covacevich  (QM),  and  G.  M.  Storr  (WAM). 

Material  Examined. 

Pythonidae:  Aspidites  melanocephalus  (FMNH  97054),  Liasis  fuscus  (MCZ  53754), 
Liasis  mackloti  (SDSU),  Morelia  spilota  (SDSU  [2]),  Morelia  amethistina  (SDSU). 

Elapidae:  Austrelaps  superbus  (FMNH  216286, 216288;  SDSU  [7]),  Cacophis  harriettae 
(CSIRO  R3112),  Cacophis  squamulosus  (SDSU),  Demansia  atra  (CSIRO  R814;  FMNH  97169), 
Demansia psammophis  (SDSU  [3]),  Demansia  torquata  (CSIRO  R797;  FMNH  97161),  Denisonia 
maculata  (CAS  77751,  SDSU),  Drysdalia  coronata  (SDSU),  Drysdalia  coronoides  (SDSU  [3]), 
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Table  2.  Position  of  umbilicus  (umbilicus-vent  interval)  as  %  ventrals  in  Australian  pythons  and 


elapids.  Data  presented  as  4  mean  (range)  n 
Species 

Aspidites  melanocephalus 
Liasis  fuscus 
Morelia  amethistina 
Morelia  s.  spilota 
Morelia  s.  variegata 
Austrelaps  superbus 
Cacophis  harriettae 
Cacophis  squamulosus 
Demansia  atra 
Demansia  psammophis 
Demansia  torquata 
Denisonia  maculata 
Drysdalia  coronata 
Drysdalia  coronoides 
Drysdalia  mastersii 
Drysdalia  rhodogaster 
Echiopsis  curia 
Elapognathus  minor 
Furina  diadema 
Purina  du.nm.aUi 
Furina  ornata 
Hoplocephalus  bitorquatus 
Hoplocephalus  bungaroides 
Notechis  ater 
Notechis  scutatus 
Oxyuranus  microlepidotus 
Oxyuranus  scutellatus 
Pseudechis  australis 
Pseudechis  guttatus 
Pseudechis  porphyriacus 
Pseudonaja  affinis 
Pseudonaja  guttata 
Pseudonaja  modesta 
Pseudonaja  nuchalis 
Pseudonaja  textilis 
Rhinoplocephalus  boschmai 
Rhinoplocephalus  nigrescens 
Rhinoplocephalus  nigrostriatus 
Simoselaps  bertholdi 
Simoselaps  calonotus 
Simoselaps  fasciolatus 
Simoselaps  semifasciatus 
Simoselaps  warm 
Suta  flagellum 
Suta  gouldii 
Suta  monachus 
Suta  suta 

Tropidechis  carinatus 
Vermicella  annulata 
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sample  greater  than  one. 

Umbilical  scar-vent  interval 

23.4% 

24.1% 

27.9% 

31.4% 

27.3% 

14.7%  (12.5-16.2%)  9 
12.7% 

10.0% 

17.8%  (16.7-18.9%)  2 
17.8%  (15.6-19.2%)  3 
15.1%  (13.8-16.3%)  2 
11.5%  (10.9-12.1%)  2 
13.3% 

15.6%  (13.9-17.0%)  3 
15.3% 

14.6% 

12.2%  (11.7-12.7%)  2 
15.6% 

12.4% 

10.5% 

10.5% 

16.4%  (16.0-16.9%)  2 
18.3% 

16.1%  (14.5-17.1%)  3 
16.4%  (15.3-17.1%)  4 
13.1%  (11.3-15.9%)  3 
12.8%  (10.9-14.9%)  6 
15.8%  (14.4-17.2%)  2 
17.3% 

19.2%  (19.1-19.4%)  2 
11.9% 

13.9% 

14.4%  (13.5-15.3%)  2 
12.4%  (12.4-12.4%)  2 
13.8%  (13.5-14.1%)  3 
12.0%  (11.9-12.0%)  2 
12.3%  (11.7-12.9%)  4 
12.1%  (11.7-12.4%)  2 
12.2% 

12.8%  (12.4-13.1%)  2 
13.2% 

9.5%  (9.2-9.8%)  2 
9.0% 

11.4% 

11.6%  (11.0-12.1%)  2 
12.2% 

13.3%  (12.2-14.5%)  3 
15.2% 

6.8%  (6.0-7.6%)  2 
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Drysdalia  mastersi  (SDSU),  Drysdalia  rhodogaster  (SDSU),  Echiopsis  curta  (CSIRO  R268; 
FMNH  202668),  Elapognathus  minor  (WAM  R34112),  Furina  diadema  (FMNH  97028),  Furina 
dunmalli  (SDSU),  Furina  ornata  (FMNH  202662),  Hoplocephalus  bitorquatus  (CAS  77740;  SDSU), 
Hoplocephalus  bungaroides  (SDSU),  Notechis  ater-scutatus  (AMS  6566;  FMNH  216283-84;  SDSU 
[5]),  Oxyuranus  microlepidotus  (QM  J3729,  J28778,  J36749),  Oxyuranus  scutellatus  (CAS  103391 ; 
QM  J22454,  J24391,  J32975,  J34317;  SDSU),  Pseudechis  australis  (CSIRO  R2634;  FMNH  97707), 
Pseudechis  guttatus  (SDSU),  Pseudechis  porphyriacus  (FMNH  216285;  SDSU),  Pseudonaja  af- 
finis  (CSIRO  R1827),  Pseudonaja  guttata  (CSIRO  R2701),  Pseudonaja  modesta  (CSIRO  R169; 
FMNH  97172),  Pseudonaja  nuchalis  (CSIRO  R1688;  FMNH  202667),  Pseudonaja  textilis  (SDSU 
[3]),  Rhinoplocephalus  boschmai  (CAS  77755;  FMNH  97188),  Rh inop locephalus  nigrescens  (CAS 
44128;  FMNH  216291 ;  SDSU  [2]),  Rhinoplocephalus  nigrostriatus  (CAS  127353;  FMNH  97175), 
Simoselaps  bertholdi  (FMNH  152148),  Simoselaps  calonotus  (CSIRO  R2245;  FMNH  202659), 
Simoselaps  fasciolatus  (FMNH  202660),  Simoselaps  semifasciatus  (FMNH  97084,  152145), 
Simoselaps  warm  (FMNH  97753),  Suta  suta  (SDSU  [3]),  Tropidechis  carinatus  (SDSU),  Suta 
flagellum  (SDSU),  Suta  gouldi  (CAS  77781;  SDSU),  Suta  monachus  (FMNH  202664),  Vermicella 
annulata  (CAS  77728;  SDSU). 
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Note  on  Reproduction  of  the  Web-footed  Gecko, 
Pachydactylus  rangei  (Squamata:  Gekkonidae)  from  Namibia 

The  Web-footed  gecko,  Pachydactylus  rangei  is  a  nocturnal  gecko  frequenting  wind¬ 
blown  sands  of  coast  and  desert  with  a  range  from  coastal  Richtersveld  to  southern  Angola  (Branch, 
1998).  There  is  little  information  on  reproduction  in  wild  populations  (Haacke,  1976;  Branch,  1998). 
Observations  on  reproduction  in  captivity  are  in  Jauch  (1993),  Furman  (1994),  Henkel  and  Schmidt 
(1995)  and  Rogner  (1997).  The  purpose  of  this  note  is  to  add  information  on  the  reproductive  cycle 
of  P.  rangei  from  a  histological  examination  of  gonads  from  museum  specimens.  The  first  informa¬ 
tion  on  the  testis  cycle  is  presented.  Comparisons  are  made  with  the  reproductive  cycles  of  other 
geckos  from  southern  Africa. 

Twenty-eight  P.  rangei  (7  females,  mean  snout-vent  length,  SVL  =  66.0  mm  ±  9.0  SD, 
range  =  48-78  mm;  21  males,  SVL  =  56.7  mm  ±  7.2  SD,  range  =  40-68  mm)  from  Namibia  were 
examined  from  the  herpetology  collection  of  the  Natural  History  Museum  of  Los  Angeles  County, 
LACM,  Los  Angeles,  California:  Erongo  Region:  Swakopmund  (22°41’S,  14°32’E)  LACM  77686, 
77691,  77692,  77694,  77696,  77697,  77700,  77701,  77703,  77704,  77706,  77708-77710,  77712, 
77713,  77717-77722;  Walvis  Bay  (22.95°S,  14°50’E)  127465-127467;  Karas  Region:  77  km  W 
Helmeringhausen  (25052’S,  16°49’E)  77095,  77102,  77105. 

Lizards  were  collected  in  1972  and  1976.  The  left  gonad  was  removed,  dehydrated  in 
ethanol,  embedded  in  paraffin,  sectioned  at  5  pan  and  stained  with  Harris  hematoxylin  followed 
by  eosin  counterstain  (Presnell  and  Schreibman,  1997).  Enlarged  follicles  (>  4  mm  length)  were 
counted;  no  histology  was  done  on  them.  Male  and  female  mean  body  sizes  (SVL)  were  compared 
with  an  unpaired  t  test  using  Instat  (vers.  3.0b,  Graphpad  Software,  San  Diego,  CA).  Gekkonid 
taxonomy  is  in  accordance  with  Bauer  and  Lamb  (2005). 

Male  P.  rangei  were  available  only  from  November  (spring)  and  January  (summer).  All 
P.  rangei  males  were  undergoing  spermiogenesis  except  for  LACM  77703  which  was  probably  a 
sub-adult.  It  was  collected  in  November  measured  40  mm  SVL  and  contained  a  regressed  (non- 
reproductive)  testis  in  which  spermatogonia  predominated.  The  smallest  reproductively  active 
male  (undergoing  spermiogenesis)  measured  46  mm  SVL  (LACM  77701)  and  was  collected  in 
November. 

Female  P.  rangei  were  significantly  larger  than  males  (unpaired  t  test,  t  =  2.8,  df =  26,  P  = 
0.009).  Reproductively  active  females  were  present  in  November  and  January.  The  one  female  from 
October  (LACM  77095)  which  measured  68  mm  SVL  was  undergoing  follicular  atresia  (spontaneous 
degeneration  of  ovarian  follicles).  It  is  not  known  if  this  female  had  commenced  yolk  deposition. 
One  female  (LACM  77105)  collected  in  November  contained  a  corpus  luteum,  but  no  oviductal 
eggs  indicating  a  clutch  had  been  deposited.  It  measured  65  mm  SVL  and  was  the  smallest  repro¬ 
ductively  active  female.  Two  females  contained  oviductal  eggs  and  concomitant  yolk  deposition 
for  a  subsequent  clutch  indicating  P.  rangei  can  produce  multiple  clutches  in  the  same  year.  These 
were  LACM  77102  (SVL  78  mm)  which  contained  2  oviductal  eggs,  collected  in  November  and 
LACM  127467  (SVL  66  mm)  which  contained  1  oviductal  egg,  collected  in  January.  Mean  clutch 
size  for  four  females  was  1.8  ±  0.5  SD,  range:  1-2.  Three  other  females  examined  from  November 
were  LACM  77692,  SVL  =  68  mm  (2  oviductal  eggs),  LACM  77697,  SVL  =  69  mm  (2  follicles  > 
4  mm)  and  LACM  77708,  SVL  =  48  mm  which  was  not  reproductively  active  (no  yolk  deposition) 
and  may  have  been  a  sub-adult. 

Reviewing  the  information  of  others  on  P.  rangei  reproduction,  Branch  (1998)  reported 
egg  laying  occurred  from  November  to  March.  Haacke  (1976)  reported  two  eggs  develop  at  a  time 
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but  may  be  laid  individually;  one  female  from  November,  one  from  December  and  six  from  January 
were  gravid.  Egg  laying  may  occur  as  late  as  May  (Haacke,  1976). 

My  data  have  indicated  that  P.  rangei  produce  sperm  during  spring-summer  although  due 
to  limited  monthly  samples,  the  time  at  which  spermiogenesis  commences  and  terminates  remains 
unknown.  Other  geckos  from  southern  Africa  also  produce  sperm  during  spring:  Chondrodactylus 
bibronii,  (Flemming  and  Bates,  1995);  Chondrodactylus  angulifer,  (Goldberg,  2006a);  Colopus 
wahlbergii,  (Goldberg,  2006b);  Pachdactylus  capensis,  (Goldberg  2006c).  One  captive  Pa.  rangei 
became  gravid  in  August  and  deposited  two  eggs  in  early  October  (Jauch,  1993).  Multiple  egg 
clutches  are  apparently  common  in  geckos  from  southern  Africa  as  they  have  also  been  reported 
in  Ch.  bibronii,  Ptenopus  garrulus,  Ch.  angulifer,  Co.  wahlbergii,  Pa.  capensis,  (Flemming  and 
Bates,  1995;  Hibbitts  et  al.,  2005;  Goldberg  2006a,  b,  c). 

In  summary,  males  of  P.  rangei  produce  sperm  in  spring  and  early  summer.  Based  on  the 
presence  of  oviductal  eggs  (present  clutch)  and  concurrent  yolk  deposition  (subsequent  clutch), 
P.  rangei  females  may  produce  multiple  clutches  in  the  same  year.  The  presence  of  corpora  lutea 
indicate  oviposition  occurs  by  early  November.  Subsequent  investigations  on  the  numerous  other 
gekkonid  species  from  southern  Africa  (Branch,  1998)  will  be  needed  to  ascertain  the  variations  in 
the  reproductive  cycles  of  these  lizards. 

I  thank  Christine  Thacker  (LACM)  for  permission  to  examine  P.  rangei,  Sean  Kark  (Whit¬ 
tier  College)  for  assistance  with  histology  and  Leann  Christenson  (Global  Gecko  Association)  for 
generously  furnishing  reference  material. 
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Note  on  Reproduction  of  the  Painted  Dwarf  Gecko, 
Lygodactylus  picturatus  (Squamata:  Gekkonidae)  from 
Kenya  and  Uganda 

Stephen  R.  Goldberg 

The  Painted  Dwarf  Gecko,  Lygodactylus  picturatus  inhabits  coastal  woodland  and  savanna 
from  sea  level  to  around  500  m  along  the  East  African  coast  south  from  Witu,  Kenya,  to  the  Tanga 
area,  in  north-eastern  Tanzania  (Spawls  et  ah,  2002).  It  is  a  purely  arboreal  species  (Henkel  and 
Schmidt,  1995).  Dwarf  geckoes  are  unsual  for  geckos  as  they  exhibit  diurnal  activity  (Spawls  et  ah, 
2002).  There  is  a  report  of  L.  picturatus  laying  clutches  of  two  eggs;  gravid  females  and  hatchlings 
were  found  in  July  and  August  (Greer,  1967).  Other  dates  when  L.  picturatus  clutches  were  found, 
and  appearance  of  young  are  in  Loveridge  (1947).  The  purpose  of  this  report  is  to  add  information 
on  the  reproductive  cycle  of  L.  picturatus  from  a  histological  examination  of  gonads  from  museum 
specimens  from  Kenya  and  Uganda. 

Thirty-eight  L.  picturatus  (15  males,  mean  snout-vent  length,  SVL  =  32.0  mm  ±3.1  SD, 
range  =  24-35  mm;  22  females,  SVL  =  32.7  mm  ±  2.2  SD,  range  =  28-36  mm;  1  neonate,  SVL  = 
18  mm  ±  0.0. SD)  from  Kenya  and  Uganda  were  examined  from  the  herpetology  collection  of  the 
Natural  History  Museum  of  Los  Angeles  County  (LACM),  Los  Angeles,  California.  Lygodactylus 
picturatus  were  collected  1967  to  1971. 

Kenya,  Rift  Valley  Province,  Nakuru  District,  LACM  62918-62920,  62922-62924, 
62926-62930,  62933-62935,  62944-62946, 62949,  Rift  Valley  Province,  Samburu  District,  65970, 
65971,  65973,  65978,  65980,  65981,  65983-65988,  65990,  65991,  Central  Province,  Laidipia 
District,  63097,  63156,  63157. 

Uganda,  Busoga  Province,  Bundibugyo  District,  LACM  38830,  38834,  46447. 

Gonads  were  dehydrated  in  ethanol,  embedded  in  paraffin,  sectioned  at  5  pm  and  stained 
with  Harris  hematoxylin  followed  by  eosin  counterstain  (Presnell  and  Schreibman,  1997).  Enlarged 
follicles  (>  3  mm)  and/or  oviductal  eggs  were  counted;  no  histology  was  done  on  them.  Male  and 
female  mean  body  sizes  (SVL)  were  compared  with  an  unpaired  t  test  using  Instat  (vers.  3.0b, 
Graphpad  Software,  San  Diego,  CA). 

There  was  no  significant  size  difference  between  male  and  female  L.  picturatus  (unpaired 
t  test,  t  =  0.78,  df~  35,  P  =  0.44).  All  males  were  undergoing  spermiogenesis  (sperm  formation); 
epididymides  contained  sperm.  Lumina  of  the  seminiferous  tubules  were  lined  by  spermatozoa 
or  clusters  of  metamorphosing  spermatids.  Samples  examined  by  month  were:  February  (n  =11), 
March  (n  =1),  June  (n  =3).  The  smallest  reproductively  active  male  (LACM  62922)  measured  24 
mm  SVL  and  was  collected  in  February. 

Data  on  the  ovarian  cycle  are  in  Table  1.  Mean  clutch  size  for  14  females  was  2.0  ±  0.0 
SD.  Females  exhibited  reproductive  activity  in  all  months  sampled.  One  female  collected  in  June 
exhibiting  early  yolk  deposition  (vitellogenesis)  was  also  simultaneously  undergoing  atresia,  a 
process  in  which  the  yolk  is  reabsorbed  by  granulosa  cells  (see  Goldberg,  1973).  This  indicates 
yolk  deposition  would  not  be  completed.  Another  female  collected  in  June  with  oviductal  eggs 
(eggs  in  the  oviduct)  was  concomitantly  undergoing  ovarian  yolk  deposition  indicating  production 
of  a  subsequent  clutch  to  be  deposited  later  in  the  year.  The  smallest  reproductively  active  female 
(follicles  >  3  mm)  measured  31  mm  (LACM  65990)  and  was  from  June.  One  presumably  neonate 
(LACM  65980)  measured  18  mm  SVL  and  was  collected  in  June. 
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Table  1 .  Monthly  distribution  of  reproductive  conditions  in  the  ovarian  cycle  of  22  Lygodactylus 


picturatus. 

No  yolk 

Early  yolk 

Follicles 

Month 

n 

deposition 

deposition 

>  3  mm  length 

Oviductal  eggs 

October 

1 

0 

0 

1 

0 

February 

9 

1 

2 

3 

3 

March 

1 

1 

0 

0 

0 

June 

11 

2 

2* 

3 

4** 

*one  female  exhibited  early  yolk  deposition  and  concomitant  follicular  atresia  (reabsorption 
of  yolk);  **one  female  with  oviductal  eggs  was  undergoing  concomitant  yolk  deposition  in  an 
ovarian  follicle  for  a  subsequent  clutch. 


Geckos  of  the  genus  Lygodactylus  are  a  diverse  group  with  around  60  known  species 
mainly  from  Africa  and  Madagascar  and  two  from  South  America  (Spawls  et  al.,  2002).  Twenty-two 
species  are  known  from  East  Africa  (Spawls  et  al.,  2002).  There  have  been  few  detailed  studies  on 
their  reproductive  biology.  Simbotwe  (1983)  reported  spermiogenesis  to  be  continuous  in  Lygo¬ 
dactylus  capensis  from  Zambia.  Vences  et  al.  (2004)  reported  Lygodactylus  verticillatus  exhibited 
year-round  reproduction  in  Madagascar,  with  a  decrease  during  the  dry,  cool  season  of  April  to  Oc¬ 
tober  and  Vitt  (1986)  reported  continuous  reproduction  for  Lygodactylus  klugei  in  Brazil.  Simbotwe 
(1983)  recaptured  twice  gravid  females  of  Lygodactylus  chobiensis  in  Zambia.  Goldberg  (2008) 
reported  that  Lygodactylus  capensis  from  southern  Africa  also  exhibited  a  prolonged  reproductive 
cycle.  There  are  numerous  reports  of  Lygodactylus  geckos  producing  clutches  of  two  eggs  (see 
Goldberg,  2008).  Clutch  sizes  appear  to  be  invariant  in  geckos  (Vitt,  1986). 

While  I  lack  monthly  samples  to  completely  characterize  the  testicular  cycle  of  L.  pictura- 
tus,  the  presence  of  all  males  undergoing  spermiogenesis  from  February,  March  and  June  suggest 
a  prolonged  period  of  sperm  formation.  Similarly,  my  finding  of  reproductively  active  females  in 
October,  February  and  June  also  suggests  an  extended  period  of  reproduction  for  females.  My  find¬ 
ing  of  one  female  from  June  with  oviductal  eggs  and  concomitant  yolk  deposition  for  a  subsequent 
clutch  indicates  production  of  multiple  clutches  in  the  same  reproductive  season. 

In  contrast,  other  African  geckos  exhibit  seasonality  in  their  reproductive  cycles  with  maxi¬ 
mum  activity  occurring  in  spring.  These  include,  for  example:  Pachydactylus  bibronii,  (Flemming 
and  Bates,  1995),  currently  Chondrodactylus  bibronii,  ( sensu  Bauer  and  Lamb,  2005),  Ptenopus 
garrulus,  (Hibbitts  et  al.,  2005),  Chondrodactylus  angulifer,  (Goldberg,  2006a),  Pachydactylus 
capensis,  (Goldberg,  2006b),  Colopus  wahlbergii,  (Goldberg,  2006c). 

The  African  gecko  fauna  is  extremely  diverse  with  at  least  species  89  species  known  from 
southern  Africa,  alone  (Branch,  1998).  Additional  studies  are  needed  to  ascertain  the  variations  in 
the  reproductive  cycles  of  African  geckos. 

I  thank  Christine  Thacker  (LACM)  for  permission  to  examine  L.  picturatus  and  Jessica 
Carlson  (Whittier  College)  for  assistance  with  histology. 
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During  the  twenty-two  years  I  have  lived  on  Stevenson  Road,  here  in  Northern  Anne 
Arundel  County,  Maryland,  I  have  observed  the  “toilet  frog”  on  several  occasions.  In  this  area,  the 
“toilet  frog”  has  been  of  the  Hyla  chrysoscelis-versicolor  complex. 

After  lifting  the  toilet  seat,  the  frog  would  be  seen  sitting  on  the  porcelain  rim  of  the 
toilet  bowl.  I  have  made  this  observation  over  the  years  a  few  times.  In  2005,  over  a  two-week 
period,  however,  I  recorded  it  three  times.  All  observations  were  of  different  frogs,  based  on  size 
and  color  pattern.  On  18  August  at  5: 15  AM,  on  24  August  at  2:45  PM  and  on  1  September  at  5:00 
AM  the  frog  was  observed  on  the  rim  of  the  toilet  bowl.  They  chose  the  second  floor  toilet  (West) 
to  emerge  from,  ignoring  a  first  floor,  and  a  second  floor  toilet  (East).  The  second  floor  (West)  toilet 
is  closer  to  the  main  drain/vent  and  about  the  same  distance  from  the  drain/vent  as  is  the  first  floor 
toilet.  The  summer  this  year  was  a  very  wet  one  and  I  had  already  observed  frog  epidermis  on  the 
roads  in  the  area  where  heavy  rains  had  washed  the  DOR  frogs  and  toads  right  out  of  the  skins, 
which  after  being  flatten  by  traffic,  were  stuck  to  the  road  surface  (Harris,  2006).  The  phenomena 
of  “toilet  frogs”  would  be  easier  to  explain  during  dry  periods,  when  one  would  expect  them  to  be 
seeking  water. 

The  only  realistic  explanation  for  the  presence  of  gray  tree  frogs  on  the  toilet  bowl  would 
be  that  they  came  in  through  the  roof  vent.  My  house  adjoins  a  small  wood  lot,  from  where  I  hear 
Hyla  versicor  calling  during  the  summer.  That  would  probably  explain  why  I  only  see  them  in  the 
second  floor  toilet  (west).  There  is  a  large  Settling  Pond,  0.3  mi  W  of  my  home  on  Stevenson  Road, 
where  Hyla  versicolor  and  H.  chrysoscelis  breed.  During  heavy  thunderstorms  frogs  may  be  very 
well  washed  down  the  storm  drain  located  on  Stevenson  Road  right  in  front  of  the  pond,  but  this 
system  would  carry  the  frogs  to  the  Chesapeake  Bay  where  the  storm  drains  empty.  Latrine  flies 
invade  homes,  if  the  traps  at  sinks,  showers,  tubs  and  toilets  are  not  kept  full  of  water,  from  the 
sewage  system,  but  this  is  a  closed  system.  The  only  way  for  frogs  to  enter  via  this  system  would 
be  if  there  were  broken  pipes  between  the  storm  drain  and  the  sewage  system  or  if  a  homeowner 
had  his  gutters  tied  into  the  sewage  system.  This  first  is  highly  unlikely,  and  the  latter  is  illegal. 
There  are  eleven  additional  homes  on  my  side  (North)  of  the  road.  On  the  South  side  of  the  street, 
there  are  a  total  of  eight  homes.  Each  home  has  a  six-inch  drain  line  running  to  the  sewer  which 
itself  is  eight  inches  in  diameter  (If  any  of  the  homeowners  have  had  backup  problems  where  that 
drainpipe  was  removed,  it  was  replaced  with  a  five-inch  pipe).  The  sewer  line  is  at  a  depth  of  nine 
feet  in  front  of  my  home  (Kays,  2007).  I  have  talked  with  many  of  the  homeowners  and  no  one  has 
mentioned  seeing  frogs  on  their  toilets.  The  seat  would  have  to  be  lifted  to  make  these  observations. 
Many  have  mentioned  seeing  treefrogs  (those  cute  little  frogs  with  suction  cups  on  their  toes!)  on 
flower  pots  and  walls  around  their  homes,  but  never  in  the  house. 

We  have  all  probably  had  the  treefrog  in  the  house  experience  after  bringing  in  the  house- 
plants  before  the  first  frost.  This  is  to  be  expected,  but  the  “toilet  frogs”  were  a  unique  experience. 
The  gray  treefrogs  are  very  common  here  (Harris,  1975).  I  have  had  them  take  up  residence  in  the 
door  wells  of  my  automobile  for  weeks  at  a  time.  They  would  enter  the  seam  of  the  door  about 
6  AM  and  leave  to  forage  at  about  9  PM.  One  year  during  a  drought,  I  had  a  H.  versicolor  take 
residence  in  my  Jacuzzi  during  the  day  and  leave  just  prior  to  darkness  every  night.  His  procedure 
is  well  documented  over  weeks  and  will  be  presented  later  in  another  paper. 

The  only  other  instance  I  can  recall  was  on  the  Television  show  I  believe  “Funniest  Pets 
and  People”  I  was  walking  through  the  room  and  just  happen  to  see  the  end  of  a  video  clip  of  a 
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frog  sitting  on  the  seat  of  a  toilet.... possibly  a  barking  tree  frog.  I  have  watched  for  it  again,  but 
to  date  have  not  seen  it. 

Norden  (2007)  accounted  a  story  of  when  he  and  his  wife  visited  Sri  Lanka,  in  1993  that 
frogs  were  in  all  the  toilets  he  saw.  He  said  that  several  species  sat  just  below  the  rim  and  would 
jump  out  all  over  the  place  when  the  toilet  was  flushed.  He  was  staying  at  a  government  guesthouse 
in  dry  zone  forest/agricultural  land.  It  was  dry.  He  felt  that  this  had  become  normal  frog  behavior. 
He  said  “The  buildings  had  walls  and  cement  floors,  but  there  was  a  large  gap  below  the  roof  for 
air  circulation.  Frogs,  geckos  and  bats  were  regular  residents”.  In  this  case,  it  is  fairly  obvious  how 
they  got  in  the  buildings  and  due  to  the  dry  environment,  here,  it  probably  did  become  natural 
survival  behavior. 
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Editor’s  Note: 

While  the  December  2007  issue  of  the  Bulletin  of  the  Maryland  Herpetological  Society 
was  “In  Press”,  the  following  e-mail  was  received  on  10  December  2007  from  Glenn  Therres  of 
Maryland’s  Department  of  Natural  Resources: 


“As  you  are  aware,  the  Maryland  Department  of  Natural  Resources  had  proposed  an 
experimental  reintroduction  of  northern  pinesnakes  (sic)  to  Pocomoke  State  Forest,  Worcester 
County.  We  held  a  public  meeting  http://www.dnr.state.md.us/dnmews/pressrelease2007/020807a. 
htm  on  Saturday,  March  3,  2007  at  the  Towson  University  campus  to  solicit  input  from  the  Mary¬ 
land  herpetological  community  and  others.  Comments  received  during  the  public  meeting  and 
in  written  form  subsequent  to  the  meeting  questioned  if  the  northern  pinesnake  (sic)  historically 
occurred  on  the  Eastern  Shore  of  Maryland.  A  position  paper  from  the  Maryland  Natural  History 
Society’s  (sic)  Department  of  Herpetology  was  also  received  which  questioned  the  nativity  of  the 
northern  pinesnake  (sic)  in  Maryland.  An  independent  panel  of  three  experts  was  formed  by  the 
Department  this  summer  to  evaluate  the  reintroduction  proposal  and  present  their  findings  to  the 
Department.  The  panel  members  are  considered  experts  in  reptile  distribution  and  natural  history  in 
the  mid  Atlantic  region.  The  panel  presented  their  written  review  to  the  Department  on  October  10, 
2007.  They  concluded  that  “there  is  insufficient  evidence  to  establish  that  the  northern  pinesnake 
(sic)  was  a  recent  member  of  the  Maryland  fauna.”  They  therefore  concluded  that  this  may  not  be 
a  reintroduction.  Based  on  the  findings  of  the  panel  of  experts,  the  Department  will  NOT  pursue 
the  proposed  reintroduction. 

Glenn  D.  Therres,  Associate  Director 
Wildlife  and  Heritage  Service 
Maryland  Department  of  Natural  Resources 
410-260-8572” 

This  ends  a  year  and  a  half  saga  that  should  have  never  been!  It  is  interesting  that  it 
was  received  the  next  day  after  I  e-mailed  Sec.  Jim  Griffin,  and  two  months  to  the  day  after  DNR 
received  their  decision  making  report.  It  is  a  shame  the  e-mail  to  me  was  not  received  sooner  and 
the  December  issue  of  the  Bulletin  of  the  Maryland  Herpetological  Society  could  have  been  put 
to  better  use. 


Herbert  S.  Harris,  Jr. 
10  December  2007 


page  24 


Bulletin  of  the  Maryland  Herpetological  Society 


March  2008 


Volume  44  Number  1 

News  and  Notes 

THE  AMPHIBIANS  AND  REPTILES  OF  NEW  YORK  STATE:  IDENTIFICATION, 
NATURAL  HISTORY,  AND  CONSERVATION.  By  James  P.  Gibbs,  Alvin  R.  Breisch,  Peter 
K.  Ducey,  Glenn  Johnson,  J.L.  Behler  and  Richard  C.  Bothner.  Oxford  University  Press,  NY. 
10016.  422  pp.  Illus.  ISBN  078-0-19-530444-2.  Wrs.  $39.75  includes  shipping. 

New  York  State  certainly  has  been  in  need  of  a  comprehensive  field  guide  or  monograph 
covering  the  herpetofauna  of  the  state,  as  the  last  major  work  was  that  of  DeKay  (1842)  with  his 
monumental  work  on  the  26  genera  known  from  the  state,  published  in  the  Natural  History  of  New 
York  Series,  parts  3-4,  covering  what  was  known  of  the  herpetofauna  and  fishes  of  New  York,  along 
with  an  additional  volume  which  consisted  of  lithographic  plates  for  those  species  cited  within  the 
text.  DeKay  covered  several  other  important  works  on  the  herpetofauna  of  New  York  which  are 
scattered  in  scientific  journals.  Spencer  F.  Baird  of  the  Smithsonian  Institution  also  published  a 
paper  on  the  Serpentes  of  New  York  in  1854,  which  gave  descriptions  for  17  species  found  within 
the  state.  This  was  followed  by  other  noteworthy  publications,  such  as  Raymond  L.  Ditmars,  1896 
The  Snakes  found  within  fifty  miles  of  New  York  City,  which  cited  some  13  genera  and  16  species 
of  snakes  found  within  the  state  of  New  York.  Eckel  and  Paulmier  (1902)  published  a  Catalogue 
of  New  York  Reptiles  and  Batrachians  which  was  the  major  tome  providing  descriptions  of  both 
the  amphibians  and  reptiles  following  DeKay’s  monumental  work,  and  provided  descriptions  and 
illustrations  for  the  16  species  of  snakes,  3  species  of  lizards,  17  species  of  turtles,  and  31  species 
of  amphibians  known  from  New  York  State  at  the  time. 

For  the  major  work  on  the  amphibians,  one  must  refer  to  Bishop’s  (1941)  excellent 
monograph  on  The  Salamanders  of  New  York.  Since  little  else  has  been  done  on  the  anuran  fauna, 
one  must  refer  to  Wright  and  Wright’s  (1947),  Handbook  of  Frogs  and  Toads  of  the  United  States, 
while  for  the  salamanders  one  must  resort  to  Bishop  (1943)  or  the  updated  monograph  by  Petranka 
(1998),  Salamanders  of  the  United  States  and  Canada ,  which  provides  excellent  coverage  of  the 
salamander  fauna.  For  lizards,  one  must  refer  to  Smith’s  (1946)  Handbook  of  Lizards.  The  turtles 
have  been  provided  with  excellent  coverage  in  such  monographs  as  Carr  (1952),  Ernst  and  Barbour 
(1972),  and  Ernst,  Lovich  and  Barbour  (1994).  Another  major  contribution  was  Bishop’s  (1927) 
work  The  Amphibians  and  Reptiles  of  Allegany  State  Park,  along  with  other  major  works  on  the 
snakes  by  Ernst  and  Barbour  (1989)  and  Ernst  and  Ernst  (2003),  to  mention  only  a  few  important 
works  referring  to  the  herpetofauna  of  New  York  State. 

Gibbs,  Breisch,  Ducey,  Johnson,  Behler  and  Bothner’s  The  Amphibians  and  Reptiles 
of  New  York  State  has  been  dedicated  to  the  distinguished  herpetologist  John  Luther  Behler,  who 
recently  passed  away  in  January  2006. 

The  introduction  is  extremely  short  and  provides  only  meager  information  on  the  histori¬ 
cal  history  of  the  state,  and  actually  only  cited  seven  references,  for  which  most  are  more  recent 
citations,  and  most  of  these  are  not  cited  in  the  literature  cited  section.  The  authors  cited  the  New 
York  State  Department  of  Environmental  Conservation  as  being  instrumental  in  compiling  the 
“Amphibian  and  Reptile  Atlas  Project,”  which  has  been  helpful  in  filling  the  gap  for  geographical 
distributional  records  for  the  state  of  New  York. 

Chapter  two  provides  tabulated  information  on  the  species  of  amphibians  and  reptiles 
known  to  occur  in  New  York  State.  Some  69  species  of  amphibians  and  reptiles  are  native  to  the 
state  of  New  York,  with  18  salamanders,  14  frogs  and  toads,  3  lizards,  17  snakes  and  17  turtles.  The 
state  has  the  distinction  of  having  the  type  localities  for  some  18  taxa  of  North  American  herptiles. 
Three  additional  species  are  introduced  species  found  in  New  York  State,  with  the  Italian  Wall 
Lizard  {Padarcis  sicula)  being  the  most  unique. 
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Chapter  three  provides  information  on  the  seven  ecological  or  topographical  zones  found 
within  the  state,  and  provides  information  on  the  vegetation,  climate,  elevation,  and  species  of 
herptiles  most  commonly  referred  to  the  region.  Each  of  the  seven  zones  are  well  illustrated  with 
b/w  figures  showing  the  major  topography. 

Chapters  four  through  seven  cover  the  species  accounts,  which  consists  of  some  217 
pages.  Each  species  account  ranges  from  2  to  4  pages  in  length,  and  is  provided  with  a  common  and 
scientific  name,  followed  by  a  plate  number,  and  short  note  on  quick  identification  characteristics. 
This  is  followed  by  a  description,  which  also  gives  the  specific  epithet  for  each  species,  habitat, 
natural  history  notes,  which  include  information  on  reproduction,  diet,  and  general  ecology,  fol¬ 
lowed  by  remarks  on  the  status  and  distribution  within  New  York  State,  and  other  intriguing  facts 
relating  to  the  individual  species. 

The  species  accounts  are  well  written,  but  certainly  not  what  one  would  call  aesthetic, 
as  they  consist  only  of  descriptive  notes  and  drab  distributional  maps,  with  the  color  illustrations 
being  centrally  located  on  72  plates.  The  color  plates  are  superb  and  certainly  will  be  worthy  of 
browsing.  Color  plates  of  adult  and  larvae  are  shown  for  Amby stoma  jeffersonianum,  A.  opacum, 
A.  tigrinum,  Notophthalmus  viridescens,  and  Gyrinophilus porphyriticus ,  while  egg  masses  are  also 
shown  for  such  species  as  Amby  stoma  maculatum,  Desmognathus  fuscus,  and  Eurycea  bislineata. 
Credit  for  illustrations  is  provided  on  two  pages  following  the  illustrations,  rather  than  with  the 
caption  for  the  plate. 

Chapter  8  reviews  the  threats  confronting  species  of  amphibians  and  reptiles  in  New 
York  State,  with  emphasis  on  exploitation,  public  attitude,  introduced  species,  acid  rain,  pollution, 
climatic  change,  and  habitat  loss  and  fragmentation.  Each  of  these  aspects  are  well  covered,  and 
followed  by  similar  chapters  on  legal  protection,  habitat  conservation  guidelines,  and  conservation 
case  studies  in  chapters  9  through  11. 

Chapter  12  is  another  short  essay  on  finding  and  studying  amphibians  and  reptiles,  fol¬ 
lowed  by  a  brief  review  of  folklore. 

We  were  rather  surprised  to  find  that  the  authors  fail  to  provide  a  key  for  the  species  found 
within  New  York  State,  so  one  is  referred  to  Powell,  Collins  and  Hooper  (1998)  for  identification, 
or  for  browsing  through  the  illustrations  provided.  This  is  all  the  more  reason  the  plates  should  have 
been  included  with  each  individual  species  account,  and  not  centrally  located.  Another  downfall  is 
the  authors  mention  “a  more  complete  list  of  New  York  historical  literature  can  be  found  in  Moriarty 
and  Bauer  (2000”,  for  which  the  layperson  and  many  amateur  herpetologist  would  be  “left  out  in 
the  cold,”  when  it  came  to  locating  the  reference  published  as  a  SSAR  circular. 

An  interesting  feature  is  that  important  highlights  from  the  news  media  have  been  enclosed 
in  brackets  at  the  bottom  of  appropriate  pages,  and  include  such  topics  as,  “mudpuppy  massive  die 
off,  environmental  stress  in  Amby  stoma  maculatum,  and  calling  pattern  changes  in  frogs,”  etc. 

The  book  is  filled  with  black/ white  illustrations  which  highlight  important  features  being 
discussed  in  the  text,  along  with  an  extensive  literature  cited  section,  and  index. 

The  authors  should  be  highly  commended  for  having  undertaken  this  much  needed  tome, 
and  its  merits  certainly  outweigh  its  shortcomings. 
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WILD  CARIBBEAN:  THE  HIDDEN  WONDERS  OF  THE  WORLD’S  MOST  FA- 
MODS  ISLANDS.  By  Michael  Bright,  Karen  Bass  and  Scott  Alexander.  2007.  Yale  University  Press, 
New  Haven,  Connecticut.  224  pp.  116  color  illustration..  ISBN  9780-300-12549-8.  Soft  Cover. 

This  book  is  a  highly  informative  overview  of  the  wildlife  on  all  the  Caribbean  Islands, 
with  considerable  information  on  the  endemic  herpetofauna  found  throughout  the  Caribbean,  and 
not  just  a  select  few  islands.  The  authors  actually  emphasize  the  herpetofauna  found  on  individual 
islands  within  the  Caribbean  chain  throughout  this  tome. 

The  Caribbean  is  known  primarily  as  a  top  vacation  spot,  known  for  its  sparkling  turquoise 
waters  and  pristine  white  beaches.  People  rarely  see  the  hidden  beauty  within  the  interior,  or  the 
mangrove  swamps  bordering  the  sea. 

Just  inside  the  cover,  the  authors  have  provided  the  layman  with  an  excellent  overview  of 
the  island  chain  extending  from  Cuba,  some  100  miles  off  the  coast  of  the  Florida  Keys,  to  Trinidad 
&  Tobago  off  the  coast  of  Venezuela,  South  America. 

The  opening  chapter  on  Cuba,  which  forms  a  part  of  the  Greater  Antilles,  is  an  extremely 
interesting  land  mass,  as  Cuba  possesses  the  highest  number  of  endemic  species  of  any  place  in  the 
Caribbean.  The  authors  claim  that  more  than  half  of  its  entire  fauna  and  flora,  found  nowhere  else 
in  the  world.  Some  40  percent  of  all  the  animals  recently  encountered  are  new  to  science.  Cuba  has 
done  an  awesome  job  of  successfully  preserving  its  remaining  forests  and  replanting  new  woodlands. 
Today  about  15  percent  of  the  island  is  forested,  and  one-fifth  of  all  the  land  area  is  protected  as 
reserves  and  national  parks,  which  is  the  largest  porportion  of  any  nation  in  the  world.  The  largest 
protected  area  in  Cuba  is  the  Cienaga  de  Zapata  Biosphere  Reserve,  consisting  of  some  500,000  ha 
(1.25  million  acres)  of  marsh  lands,  including  freshwater  and  saltwater  mangrove  marshland. 

The  Caribbean  is  widely  known  for  its  endemism,  of  the  presently  known  1 89  species  of 
amphibians,  184  are  endemic  species,  while  some  497  species  of  reptiles  have  been  recorded  (84 
percent  are  endemic).  Cuba  has  the  distinction  of  having  the  world’s  smallest  bird,  known  as  the 
bee  hummingbird  (. Mellisuga  helenae ). 

This  gorgeously  illustrated  book  encompasses  all  the  principal  islands  as  well  as  the  main¬ 
land  areas  bordering  the  Sea.  The  book  provides  information  on  all  the  diverse  natural  habitats  found 
within  the  Caribbean  Islands,  with  its  coral  reef;  white,  pink,  and  black  sand  beaches,  underground 
caverns,  mangroves,  bubbling  sulfur  springs  and  volcanos,  along  with  valuable  information  on  the 
amazing  varied  animal  and  plant  life  found  on  each  of  the  seven  major  land  masses. 

Each  chapter  includes  an  overview  on  the  history,  geology  and  topography  for  an  individual 
island  in  the  Carribean  chain,  followed  by  dramatic  and  popularized  reviews  on  the  flora  and  fauna, 
with  emphasis  on  the  endemic,  and  highly  endangered  species  found  on  each  island. 

The  authors  include  an  excellent  gazetteer,  which  provides  valuable  information  for  those 
tourists  interested  in  bird- watching,  waking  and  hiking,  rock  climbing,  caves  and  caving,  diving  and 
snorkeling,  along  with  information  on  places  of  major  interest  to  visit,  and  lodging. 

This  book  provides  the  reader  with  a  reference,  along  with  a  tour  guide  on  the  natural 
history  of  our  nearest  island  neighbors,  and  will  provide  exciting  reading  for  travelers  as  well  as 
armchair  naturalists. 
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The  book  price  is  extremely  reasonable  for  today’s  standards,  and  will  provide  the  reader 
with  224  pages  of  truly  fascinating  scientific  facts,  along  with  georgeous  illustrations  throughout 
this  highly  informative  monograph. 

Harlan  D.  Walley,  Department  of  Biology,  Northern  Illinois  University,  Dekalb,  Illinois  60115 
and  Theresa  L.  Wusterbarth,  Department  of  Biology,  Northeast  Wisconsin  Technical  College, 
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HERPETOLOGICAL  HISTORY  OF  THE  ZOO  AND  AQUARIUM  WORLD,  By 

James  B.  Murphy.  2007.  Krieger  Publishing  Company,  Melbourne,  Florida  32902.  344  pp.,  illus. 
ISBN  1-57524-285-0.  $70.50. 

The  author  has  compiled  what  few  people  would  ever  be  capable  of;  he  curated  the  De¬ 
partment  of  Herpetology  at  the  Dallas  Zoo  from  1966  until  his  retirement  some  thirty  years  ago, 
and  he  has  been  in  contact  with  zoological  parks  and  aquaria  throughout  the  world  for  many  years. 
The  author  is  presently  a  research  associate  in  the  Department  of  Herpetology  at  the  National 
Zoological  Park  in  Washington,  D.C. 

The  book  opens  with  a  forward  by  the  eminent  Roger  Conant,  along  with  a  prologue  by 
the  herpetological  historian  Kraig  Adler.  The  contents  of  this  truly  interesting  volume  have  been 
divided  into  ten  chapters,  relating  to  zoological  gardens  of  Great  Britain,  Europe,  United  States, 
Australia,  New  Zealand,  Japan,  China  and  India. 

Chapter  one  provides  an  excellent  overview  on  the  evolution  and  history  of  the  art  and 
science  of  keeping  amphibians  and  reptiles  in  captivity.  The  author  provides  an  historical  sketch  on 
crocodilians,  which  may  have  been  the  first  zoo  animals,  and  covers  such  topics  as  reproduction, 
behavior,  longevity,  medical  and  captive  management,  in  addition  to  important  references  referring 
to  each  of  these  topics.  The  first  published  observation  on  captive  snakes  was  reported  by  Georg 
Seger  in  the  1600  ‘s,  while  other  topics  cover  feeding  of  captive  snakes,  reproduction  in  pythons 
and  boas,  colubrids,  elapids,  pitvipers  and  true  vipers,  followed  by  short  discussions  on  captive  and 
medical  management,  longevity,  and  general  remarks  on  keeping  venomous  snakes.  The  section  on 
lizards,  tuatara,  turtles  and  tortoises  also  provides  historical  sketches,  with  comments  on  reproduc¬ 
tion;  medical  management  and  general  comments  on  feeding  behavior  and  longevity.  Amphibians 
are  also  treated  in  the  same  fashion,  and  with  full  coverage. 

Chapter  two  evaluates  the  historical  changes  that  have  taken  place  in  managing  herpe¬ 
tological  collections  in  zoological  parks,  and  the  revision  of  exhibits  for  the  purpose  of  perfecting 
a  natural  environment  for  establishing  breeding  colonies  for  both  amphibians  and  reptiles,  with 
emphasis  on  endangered  species  from  throughout  the  world.  In  North  America  the  endangered 
Houston  Toad  {Bufo  houstonensis )  has  been  propagated  at  the  Houston  Zoo,  while  the  endangered 
Wyoming  Toad  {Bufo  hekmiophrys  haxteri ),  presently  known  as  a  distinct  species  Bufo  baxteri, 
and  the  Yosemite  Toad  {Bufo  canorus ),  have  satellite  colonies  at  several  zoological  parks.  The 
highly  endangered  Kihansi  Spray  Toad  {Nectophrynoides  asperginis )  is  critically  endangered, 
and  several  zoos  in  Detroit,  Baltimore,  Oklahoma  City,  Toledo  and  Buffalo  have  active  breeding 
programs  for  this  species. 

In  chapter  three  the  author  provides  us  with  historical  vignettes  on  the  world’s  first  Reptile 
Building  which  was  located  in  the  Tower  of  London  Menagerie  in  1829,  along  with  other  short 
essays  on  female  snakes  providing  heat  to  incubate  their  eggs,  and  the  first  snakebite  victim,  which 
is  somewhat  comical.  This  is  followed  by  essays  on  fear  of  snakes  by  other  vertebrate  animals, 
how  to  buy  a  zoo,  and  articles  on  tortoises  in  trouble,  with  comments  on  the  world’s  rarest  turtle, 
Komodo  dragons  and  Antiquan  racers  approaching  extinction. 

Chapter  four  focuses  on  pioneer  naturalists  and  herpetologists  that  were  instrumental  in 
upgrading,  or  designing  new  reptile  quarters  at  major  zoological  gardens  and  zoos  throughout  the 
world,  and  will  certainly  captivate  the  reader  as  it  provides  brief  essays  on  such  noted  North  American 
curators  as  Arthur  E.  Brown  at  the  Philadelphia  Zoological  Garden,  Raymond  L.  Ditmars,  Bronx 
Zoo,  Grace  Olive  Wiley  at  Brookfield  Zoo,  C.B.  Perkins  and  Charles  E.  Shaw  of  the  San  Diego  Zoo, 
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Carl  F.  Kauffeld,  Staten  Island  Zoo,  Lou  Pistoia,  Columbus  Zoological  Gardens,  James  A.  Oliver 
and  E.Ross  Allen,  Ross  Allen  Reptiles  Institute,  Jozsel  Laszlo,  San  Antorio  Zoological  Garden, 
Miquel  Alvares  del  Toro,  Sean  McKeown,  Roger  Conant  and  the  late  John  E.  Werler,  along  with 
a  number  of  zoo  keepers  throughout  Europe.  All  of  these  herpetologists  were  completely  devoted 
to  the  field,  and  developed  breeding  programs  for  endangered  species  of  herptiles  from  throughout 
the  world,  in  addition  to  publishing  extensively  throughout  their  lifetimes. 

Chapters  five  through  ten  are  devoted  to  Zoological  Gardens  in  Great  Britain,  Europe 
(which  covers  Austria,  Belgium,  France,  Netherlands,  Switzerland,  Czech  Republic,  and  Russia) 
Germany  is  covered  in  chapter  seven,  while  chapter  eight  is  devoted  to  United  States  and  Canada, 
followed  by  Australia  and  New  Zealand  in  chapter  nine  and  chapter  ten  on  Japan,  China  and  India. 
Each  section  provides  essays  on  zoological  parks  and  zoos  found  in  each  country,  which  is  high¬ 
lighted  with  essays  on  the  history  of  each  institution,  facility  and  collections,  staff  and  scientific 
achievements,  and  personal  reflections.  This  is  followed  by  a  bibliography  of  publications  on  his¬ 
torical  overview,  morphology,  systematics  and  taxonomy,  reproduction,  husbandry,  conservation, 
and  general  reports  having  been  published  by  curators  of  each  respective  facility. 

The  book  closes  with  an  extensive  literature  cited  section,  but  without  an  index.  This  book 
is  a  must  for  anyone  having  an  interest  in  herpetology,  and  especially  those  presently  working  in 
zoos  or  aquaria  throughout  the  world.  The  book  will  immediately  grasp  the  reader,  and  you’ll  be 
compelled  to  read  in  its  entirety  without  setting  it  down.  You’ll  never  regret  having  purchased  this 
excellent  volume  written  by  another  prominent  curator  from  the  Dallas  Zoo,  and  presently  at  the 
United  States  National  Zoological  Park. 

The  author  and  publishers  should  be  commended  for  having  produced  such  a  much  needed 
book  on  what  otherwise  has  been  a  neglected  group  of  distinguished  herpetologists. 

Harlan  D.  Walley,  Department  of  Biology,  Northern  Illinois  University,  DeKalb,  Illinois  60115. 
hdw@niu.edu  and  Theresa  L.  Wusterbarth,  Department  of  Biology,  Northeast  Wisconsin  Techni¬ 
cal  College,  Green  Bay,  Wisconsin  54307.  theresa.wusterbarth@nwtc.edu 
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GUIDE  DES  SERPENTS  D’AFRIQUE  OCCIDENTALE  SAVANE  ET  DESERT. 
2006.  By  Jean-Francois  Trape  and  Youssouph  Mane.  Institutional  Research  and  Development  (IRD) 
Editions.  226  pp.  Ulus.  ISBN  2-7099-1600-2.  Soft  Cover.  29  Eur.  ($37.70). 

This  handsomely  illustrated  volume  is  a  guide  to  the  serpentes  found  throughout  the  African 
Occidental  countries  of  Senegal,  Mauritania,  Gambia,  Mali,  Burkina  Fasco  and  Niger.  Emphasis  has 
been  placed  on  the  major  threat  of  snakebite,  and  its  effect  on  mortality  within  these  countries.  The 
authors  examined  some  1 3,000  specimens  in  compiling  this  highly  useful  volume  geared  toward  the 
venomous  serpents  found  within  the  above  noted  countries.  Of  the  81  species  of  snakes  described 
within  the  text,  sixteen  species  have  recently  been  added  to  the  fauna,  while  Aparallactus  modestus, 
Chamaelycus  fasciatus,  Dasypeltis  fasciata,  D.  scabra,  Echis  jogeri ,  Hapsidophrys  smaragdina, 
Lamprophis  virgatus,  Leptotyphlops  natatrix,  Lycophidium  taylori,  Natriciteres  fuliginoides,  Phi- 
lothamnus  angolensis,  Psammophis  rulcwae,  Rhamphiophis  maradiensis,  Telescopus  obtusus,  and 
Thelotornis  kirtlandi  are  deleted  from  the  fauna  or  synonomized  with  other  species. 

The  introduction  discusses  the  most  deadly  venomous  snakes,  venoms,  and  cause  for 
special  concern  in  snakebite  cases. 

The  opening  chapter  provides  general  information  on  the  most  common  venomous  spe¬ 
cies,  with  remarks  on  habitat  and  distribution,  along  with  beautiful  color  photographs  of  each  of 
these  species.  Remarks  on  the  venom  yields  and  symptoms  for  both  the  Viperids  and  Elapids  are 
included  along  with  comments  on  clinical  treatment.  The  authors  provide  an  excellent  photograph 
of  a  child  having  been  bitten  by  Echis  leucogaster ,  and  treatment  used. 

Chapter  two  provides  a  short  but  highly  illustrated  section  on  topography,  annual  moisture, 
and  vegetation  found  throughout  the  area  under  discussion. 

Chapter  three  provides  a  highly  illustrated  review  of  the  morphological  characteristics 
used  within  the  text.  This  is  followed  by  an  excellent  key  to  the  families,  genera,  and  species  cov¬ 
ered  in  the  text.  This  is  followed  with  tables  showing  the  principle  characteristics  and  variation  in 
scale  counts  for  Typhlopidae,  Leptodactylidae,  Boidae,  Viperidae,  Colubridae,  Atractaspidae  and 
Elapidae,  along  with  the  maximum  sizes  for  species  described  within  the  text. 

Chapter  four  covers  the  species  accounts,  and  consists  of  the  major  portion  of  the  text. 
Each  species  account  provides  the  scientific  and  common  name,  dimension,  habitat  and  habits,  and 
comments  on  behavior.  Each  account  is  also  provided  with  an  excellent  dot  map  showing  the  loca¬ 
tion  for  which  specimens  have  been  examined,  line  drawings  of  the  lateral,  dorsal  and  ventral  head 
scutalation,  along  with  two  awesome  color  photographs  for  each  individual  species  discussed  within 
the  text.  The  majority  of  the  photographs  are  taken  from  living  specimens  and  superbly  arranged 
under  each  species  account,  and  not  centrally  located  as  in  many  recent  herpetological  books.  An 
excellent  literature  cited  section,  and  index  close  out  this  beautifully  illustrated  volume. 

The  authors  and  publishers  should  be  commended  for  producing  such  a  highly  useful 
tome,  which  we  hope  will  provide  the  native  population  with  a  means  for  identification  of  both 
non-  and  venomous  serpents  found  within  their  countries. 

Harlan  D.  Walley  and  Allison  Sacerdote,  Department  of  Biology,  Northern  Illinois  University, 
DeKalb,  Illinois.  60115.  hdw@niu.edu 

Received:  22  September  2007 


Bulletin  of  the  Maryland  Herpetological  Society 


page  33 


Volume  44  Number  1 

News  and  Notes:  Book  Review 


March  2008 


AMPHIBIAN  BIOLOGY,  VOLUME  7,  SYSTEMATICS,  By  Harold  Heatwole  and 
Michael  Tyler  (eds.).  2007.  xiii  +  2407-2962  pp.  Surrey  Betty  &  Sons,  43  Richard  Rd.,  Chipping 
Norton  2170,  NSW,  Australia.  ISBN  978-0-9803113-10.  Soft  Cover.  $143.00. 

The  latest  volume  of  this  series  is  dedicated  to  the  eminent  authority  in  Nontropical  anuran 
biology,  William  E.  Duellman,  well  known  for  his  monumental  “Hylid  Frogs  of  Middle  America,” 
published  in  1970,  and  revised  and  updated  in  2001  by  SSAR.  Dr.  Duellman  has  published  exten¬ 
sively  on  the  anuran  fauna  of  Middle  America,  and  deserves  the  honor  bestowed. 

The  series  on  AMPHIBIAN  BIOLOGY  presently  consists  of  seven  completed  volumes 
edited  by  Harold  Heatwole,  et  al.,  with  Volume  1,  The  Integument: ;  Volume  2,  Social  Behavior; 
Volume  3,  Sensory  Perception ;  Volume  4,  Paleontology ;  Volume  5,  Osteology ;  Volume  6,  Endo¬ 
crinology ;  and  the  present  volume  on  Systematics.  The  editors  anticipate  some  twenty  volumes  in 
the  series  on  Amphibian  Biology. 

The  present  volume  contains  eight  chapters  (1)  The  Evolution  of  Amphibian  Taxonomy:  A 
Historical  Perspective ,  by  W.E.  Duellman  and  K.  Adler,  (2)  Soft  Tissues  in  Phylogenetic  Studies  of 
Anurans,  by  T.C.  Burton  and  M.  J.  Tyler,  (3)  Comparative  Morphology  and  Amphibian  Taxonomy: 
An  Example  from  the  Osteology  of  Discoglossid  Frogs,  by  B.T.  Clarke,  (4)  Speciation,  Species 
Boundaries  and  Phylo  geography  of  Amphibians,  by  M.  Vences  and  D.  Wake,  (5)  Molecular  Sys¬ 
tematics  of  Amphibians,  by  J.  Plotner,  F.  Kohler,  T.  Uzzell,  R  Beerli  and  C.  Spolsky,  (6)  Karyology 
and  Cytogenetics,  by  D.M.  Green  and  S.  Sessions,  (7)  Amphibian  Life  Histories:  Their  Utilization 
in  Phylogeny  and  Classification,  by  W.E.  Duellman  and  (8)  Contributions  of  Bioacoustics  to  the 
Taxonomy  of  the  Anura,  by  H.  Schneider  and  U.  Sinsch. 

The  opening  chapter,  The  Evolution  of  Amphibian  Systematics:  An  Historical  Perspective 
is  extremely  enjoyable  reading,  and  will  go  hand-in-hand  with  Kraig  Adler’s  earlier  volume  “ Con¬ 
tributions  to  the  History  of  Herpetology,”  published  in  1989  and  his  forthcoming  “ Contributions 
to  the  History  of  Herpetology,  Volume  2. 

Thomas  C.  Burton  and  Michael  Tyler’s  chapter  Soft  Tissues  in  Phylogenetic  Studies  of 
Anurans  stresses  emphasis  upon  the  importance  of  musculature  and  other  soft  tissues  in  determining 
the  phylogeny  of  anuran  families  and  species,  and  not  just  the  use  of  molecular  data. 

Chapter  three,  Comparative  Morphology  and  Amphibian  Taxonomy,  by  Barry  T.  Clarke, 
consists  of  some  207  pages,  providing  an  in-depth  historical  review  of  the  families  Discoglossidae 
and  Leiopelmatidae,  by  using  two  parsimony  analysis  programs  in  determining  the  true  status  of 
Discoglossidae,  which  contains  four  species,  and  the  Leiopelmatidae  with  two  genera.  This' was 
accomplished  by  an  in-depth  osteological  analysis  of  95  character  states,  which  concluded  that 
the  genera  Ascaphus  and  Leiopelma  are  more  closely  related  to  one  another  than  either  are  to  any 
discoglossid  genera,  and  share  the  same  derived  characters  in  common.  The  author  feels  it  ap¬ 
propriate  to  continue  recognizing  a  single  family,  the  Leiopelmatidae.  A  review  of  the  relationship 
of  the  Discoglossidae  is  provided,  along  with  an  updated  review  of  systematic  relationships  of  the 
genera  Alytes,  Bombina,  Barbourula,  Ascaphis,  Leiopelma,  as  well  as  a  review  of  previous  works 
on  historical  zoogeography  of  the  Discoglossoid  frogs. 

Chapter  four,  Speciation,  Species  Boundaries  and  Phylo  geography  of  Amphibians,  by 
Vences  and  Wake,  discusses  the  species  concept,  theories  on  speciation  and  their  application  to 
amphibians.  The  authors  discuss  vicariant  species  formation,  with  emphases  on  dichopatric  versus 
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peripatric  species  formation,  gene  flow,  dispersal  and  islands  population  of  amphibians,  and  pres¬ 
ent  examples  for  vicariant  species  formation  by  citing  two  well-studied  genera,  Batrachoseps  and 
Plethodon.  This  is  followed  by  an  examination  of  adaptive  species  formation,  with  emphases  on 
diversification  along  dines  and  transects,  and  sexual  selection,  in  relation  to  color,  crests  and  vocaliza¬ 
tions,  temporal  precesses,  allochrony  and  heterochrony  specialization,  chromosome  rearrangement 
and  polyploidy.  The  final  section  focuses  on  genetic  criteria  for  species  recognition  with  emphases  on 
allozymes,  mitochondrial  values,  and  DNA  sequencing  techniques  in  recognizing  genetic  diversity. 
It  is  apparent  that  many  factors  play  an  important  role  in  species  diversity  and  speciation. 

Chapter  five  on  Molecular  Systematics  of  Amphibians  by  J.  Plotner,  F.  Kohler,  T.  Uzzell 
and  P.  Beerli,  covers  the  different  methods  for  molecular  markers,  DNA-bases  methods,  methods 
of  analysis  of  molecular  data,  and  application  of  molecular  methods  in  amphibian  systematics. 
This  is  followed  by  chapter  six,  Karyology  and  Cytogenetics,  by  David  M.  Green  and  Stanley  K. 
Sessions,  who  examine  the  use  of  chromosomes  and  karyology  in  amphibian  evolution.  They  ex¬ 
amine  the  use  of  chromosome  structure,  chromosome  heteromorphisms,  polyploidy,  genome  size 
and  cytosystematics,  which  appear  to  be  of  little  value  in  phylogenetics. 

Chapter  seven,  Amphibian  Life  Histories:  Their  Utilization  in  Phylogeny  and  Classifica¬ 
tion,  by  William  E.  Duellman,  review  the  basic  life  history  data  for  lissamphibians  and  summarizes 
what  is  known  about  the  life  histories  of  caecilians,  salamanders,  and  anurans,  except  for  the  cae- 
cilians  for  which  little  is  presently  known. 

In  chapter  eight,  Hans  Schneider  and  Ulrich  Sinsch  review  what  is  known  about  the 
significance  of  advertisement  calls,  and  their  taxonomic  significance. 

The  highly  interesting  book  closes  with  both  a  subject  index  and  taxonomic  index  of 
common  and  scientific  names. 

Anyone  interested  in  evolutionary  biology  or  systematics  of  amphibians  will  truly  find 
this  book  a  most  welcome  addition. 
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unless  otherwise  noted. 

The  Society  also  publishes  a  Newsletter  on  a  somewhat  irregular  basis. 
These  are  distributed  to  the  membership  free  of  charge.  Also  published  are 
Maryland  Herpetofauna  Leaflets  and  these  are  available  at  $. 25/page. 

Information  for  Authors 

All  correspondence  should  be  addressed  to  the  Executive  Editor.  Manu¬ 
scripts  being  submitted  for  publication  should  be  typewritten  (double  spaced) 
on  good  quality  8  1/2  by  1 1  inch  paper  with  adequate  margins.  Submit  original 
and  first  carbon,  retaining  the  second  carbon.  If  entered  on  a  word  processor, 
also  submit  diskette  and  note  word  processor  and  operating  system  used.  Indi¬ 
cate  where  illustrations  or  photographs  are  to  appear  in  text.  Cite  all  literature 
used  at  end  in  alphabetical  order  by  author. 

Major  papers  are  those  over  five  pages  (double  spaced,  elite  type)  and 
must  include  an  abstract.  The  authors  name  should  be  centered  under  the  title, 
and  the  address  is  to  follow  the  Literature  Cited.  Minor  papers  are  those  pa¬ 
pers  with  fewer  than  five  pages.  Author’s  name  is  to  be  placed  at  end  of  paper 
(see  recent  issue).  For  additional  information  see  Style  Manual  for  Biological 
Journals  (1964),  American  Institute  of  Biological  Sciences,  3900  Wisconsin 
Avenue,  N.W.,  Washington,  D.C.  20016. 

Reprints  are  available  at  $.07  a  page  and  should  be  ordered  when  manu¬ 
scripts  are  submitted  or  when  proofs  are  returned.  Minimum  order  is  100  re¬ 
prints.  Either  edited  manuscript  or  proof  will  be  returned  to  author  for  approval 
or  correction.  The  author  will  be  responsible  for  all  corrections  to  proof,  and 
must  return  proof  preferably  within  seven  days. 
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